Introduction
Water suppliers are in charge of providing the healthy and safe water for the society which consumes it. One of the most important concerns in this field, is the subject of public health and hygiene. Water suppliers have to be a9ware of all the risks existing in this field and they have to apply the risk management strategies at the right time [1] . Epidemic diseases caused by the unhealthy water resource, have influenced all the countries such as developed and developing countries and led to mortality and economic damages to individual and/or society. One of the most important issues which has occurred in developed countries is related to the spread of cryptosporidiosis in 1993 at Milwaukee in Canada.
The investigations of the causes of the spread of this disease have clarified that deficiencies in designing and operations of water treatment had led to this incident [2] . The most effective way for assuring the safety of a drinking water supply system is using the strategy of comprehensive risk assessment and management in a way which contains all the phases of water supply from the catchment area to the consumption point. These kinds of strategies are called the water safety plan [3] .
The water Safety Plan (WSP) contains actions which can prevent or reduce water pollution during various stages of supplying water [4] . To assess the implementation of the water safety plan stages, World Health Organization (WHO) and International Water Association (IWA) presented a software, entitled WSP -QA TOOL, in 2010. This software is a tool which identifies the weakness and strength of implementing every stage of water safety plan, so that resulted advantages of implementing WSP can be confirmed [5] . According to mentioned subjects above, supplying healthy water is only possible through preventive and comprehensive management which is stated in drinking Water Safety Plan, by organizations, especially WHO.
Therefore, the purpose of this study is the assessment of drinking water supply safety in Zanjan city according to water safety plan of WHO. WSPs introduce the probable deficiencies and by means of system development or promoting the controlling actions related to risks detection provide the most appropriate way to control the problem [6] . Considering the position and its connection with the surrounding environment and the potential of pollution related to this connection, and the consequent threat for the consumers' health, water supply system seeks specific control and because of that it has been under attention of authorities and researchers [7] .
According to the study of Aghaei (2014) which was about the assessment of water supply of Ardabil city by means of water safety plan of WHO, 21% was adjusted with WSP in which, System Description showed the highest percentage of coordination (62.5%) and Management Procedure showed the lowest percentage of coordination with WSP (11.11%) [8] . According to Fanaee et al. (2015) study on assessment of water supply system of Birjand city by means of WSP of WHO based on risk management approach in 2015, from total score of 440 of complete implementation of the plan and total score of 328 related to the studied phases, the final score of 190 was achieved and 43% was adjusted with WSP in which System Description with highest score (7 out of 8) showed the highest percentage of coordination with WSP (87.5 %) and Management Procedure with the lowest score (9 out of 36), showed the lowest percentage of coordination with WSP (25%) [9] . Ezenwaji et al. (2014) who studied the application of WSP as a tool for enhancing quality of drinking water in Nigeria. Reducing the water pollution in resource to its minimum, reducing or omitting the pollutants during refinement processes and preventing pollution during storage, and water transfer and distribution are the mentioned advantages in their study [10] . In 2005, 10 countries of Latin America emphasized on implementing WSP based on WHO, consequently PAHO (Pan American Health Organization), CDC (Centers for disease Control and prevention) and EPA implemented the WSP in Jamaica [11] . Sopak (2010) estimated the benefit-cost ratio of implementing WSP in the Koror-Airari island in Palau republic as 5.9 [12].
Materials and Methods

The Study site characteristics
Zanjan is is a province , the center of which is limited from north to east Azerbaijan province, from north-east to Tarem County, from east to Soltaniye County, from west to Mahneshan County and from south to Ijroud County.
The population of this city is 486495 people [13] .
The most important flowing river in this region is Zanjan Rood [14] . Zanjan city has a cold semiarid climate -according to the Martonne -and its height is 1659 meters [15] . Water supplies for drinking and agriculture of the region are formed by superficial and underground waters. The water needed for Zanjan citizens is now supplied from 23 wellbores situated in residential region (center and west of the city), 15 wellbores of east and also 18 wellbores of Bonab (65% of underground water) and Taham dam (35% superficial water)[16].
Study type
This is a cross-sectional descriptive analytic study which was done on drinking water supply system of Zanjan city of Zanjan province in 2016.
The software which is used in this study is based on Excel software provided from WHO and IWA in 2010. Since the software is new, it is not applied in qualitative management of drinking water in different countries of the world, even in countries which have the applied WSP. The major advantage of the application of this software for assessment of WSP by water suppliers is the identification of the fields which needs development and opportunities which can be enhanced. Another feature of this software is the application of it as a manual in a place which WSP has not implanted totally or is at first stages of implementation. In this study, the latter feature is applied [17] .
In the second part of the study, books, references and various research articles were investigated and the most current risks in water supply system and also the probable specific risks which can occur in the process of water supply were detected. Then, experts of water supply (water resources, treatment and distribution), health and environment specialists from the organization or out of the organization were chosen. Efforts were made to choose the experienced and expert staff who were aware of water resources, treatment, distribution of water, and the risks which can influence water safety of water supply system from the catchment area to the consumption point. The staff should have the ability of detection and management of associated risks.
The common detected risks associated with the compartments of water supply system involved 4 stages:
 Detected risks of the source  Detected risks of the treatment  Detected risks of water distribution network and reservoir sources  Detected risks of consumption point For this purpose, 10 members of the staff were chosen and they were asked to detect the risks in each phase and classify and prioritize them according to the importance of the risk in water supply system of Zanjan city. For assessment of each risk, the risk score of 1 allocated to the least important risk (lowest priority) and 10 (or more depending on number of risks detected in each phase) allocated to the most important risk (highest priority) according to counseling with the experts of drinking water supply of Zanjan city.
Total number of questions asked about the risks from the experts were 56. 17 questions were about the water source, 15 questions were about the refinery, 13 questions were about the distribution network and storage source and finally 11 questions were about the consumption point. In this study, risk scoring matrix of 5×5 of chapter 4 which exists at the third version of the WHO book was applied.
In this study, for the reliability of the designed questionnaire, completion of the questionnaire was done two times with one-week interval by the experts to check the certainty of the given responses. For this purpose, the reliability test of the asked questions were done in two interviews with the experts and by means of Pearson Correlation Coefficient by SPSS software (version 23). In this study, the resulted correlation coefficient of 5 questions from two tests, were lower than the accepted limit (<0.6) therefore they were omitted from the questionnaire and eventually the reliability of 51 questions were confirmed.
Results and Discussion
After collecting the data from the checklists, analysis was done by WSP QA TOOL in Excel software. The below diagram shows the results of the assessment of the general amount of implementing all the phases of the WSP. The mentioned diagram is shown as its software format in Fig. 1 . In the final part of the software, the assessment results after analysis of the data will be given in graphs and tables. These summarized diagrams and tables would assist the water supplier in assessment of his general function. According to the responses of the group members of the group (experts of water supply system and health organization of the Zanjan city) the most dangerous risks for each four compartments of water supply system (water resources, treatment, distribution network and storage source, and consumption point) were detected and reforming actions were suggested. Results of each four phases are reported in tables 1 to 4.
Since the risk assessment of phases of implementing the water safety plan by software is based on complete implementation of water supply system management plan and because WSP is not fully implemented in Zanjan city, questions and scores of phases which couldn't be evaluated were not considered in the final analysis.
Data showed that from the total score of 440 complete implementation of the plan and total score of 352 of investigated phases, score of 233 was achieved and 52.95% was coordinated with WSP in which system description phase with the highest score (8 out of 8) represented the highest percentage of coordination with WSP (100%).
The phase of reviewing the WSP with the least score (16 out of 56), represented the lowest percentage of coordination with the WSP (28.57%). Following the resulted advancements with the application of WSP in South Korea in 2013, the risk detection and the assessment has been defined as the the key parameters in WSP. These parameters in Fanaee's study conducted in Birjand city in 2015 was 52%, based on Birjand's geographical and its climate status. In the present study, according to the table 4 of the software output, this phase has scored 79 out of 100 which represents 79% of the implementation advancement synchronized with WSP. The weak points or the vulnerability of the system is evident in these diagrams, in a way that the operational concentration of the supplier organization is on the system's description and the management procedures and the lower concentration is on the other phases which reveals the major deficiency of the present approach on the management of the quality of the drinking water in Zanjan city. Results of this study showed that according to total implementation of different phases of WSP (52.95%) and low attention of water supply organization to some key parameters of WSP and controlling and accreditation in each four major parts of supplying system, especially in distribution network and consumption point, the system is in a moderate safety level and there is the potential of various pollutions resulted from the detected risks in water supply system, therefore reforming the present approach is necessary. However, the high score of some phases such as the system description, management instructions and risk detection and assessment, shows the flexibility of the system to reform the present approach of quality management to WSP.
Conclusion
In a general view, according to the percentage of general implementation of various phases of WSP in water supply system of Zanjan city (52.95%) and low attention of water supply system to some key parameters such as the WSP review, WSP team, and control and accreditation criteria, especially in distribution network and final consumption point, reforming the present approach for more conformity with WSP in which forming a team is one its phases is necessary .
Data resulted from assessment of important risks in this system show that for achieving a desirable drinking water with high quality, removal or reduction of high concentration of nitrite and nitrate in some water sources, matching the refinement processes, and quality preservation of drinking water in distribution system by keeping enough chlorine in the network, and reconstruction of infrastructural installations and old pipelines of the city is necessary. According to water safety plans, it is necessary that organizations in the charge participate in accomplishing water safety plans. Physical, Microbial
